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in the "high exposure" area. This suggested that the apparent increase
in leukemia rates might have been an artifact of diagnostic error. Land
et al. (La84) later reexamined the association, using mortality data from
the National Center for Health Statistics for 1950 to 1978, and found that
while leukemia death rates were about 50% higher in the "exposed" than
in the "unexposed" cohorts, they were not significantly different at a 90%
confidence level. Moreover, compared to the "unexposed cohort," rates
for eastern Oregon, Iowa, and the total United States were also higher by
about the same amount. Land et al. concluded that there was no pattern of
excess leukemia mortality that supported a causal association with fallout
exposure and that the excess reported reflected an anomalously low rate in
southern Utah during the period 1944 to 1949. Both studies suffer from the
fact that comparisons are based on aggregate groups and may not reflect
any associations among individuals. Futhermore, Beck and Krey (Be83)
have since shown that the levels of fallout were not, in fact, higher in the
"high exposure" counties than in the "low exposure" counties, contrary
to the original supposition. A case-control study is currently in progress
to examine the association between leukemia and individual estimates of
doses, which includes 1,179 patients with leukemia and 5,380 people who
died from other causes among Mormon residents of Utah from 1952 to
1981.

In 1984, Johnson (Jo84) reported on results of a retrospective cohort
study of cancers in Mormon families who were listed in both the 1951 and
1961 telephone directories for towns in southwestern Utah and neighboring
parts of Nevada and Arizona. Self-reports of cancer and other diseases
among those that could be located in 1981 were obtained by volunteers. A
total of 288 cases of cancer were reported in this group, compared with
179 cases of cancer expected on the basis of rates for all Utah Mormons.
The major excesses (observed/expected) were for leukemia (31/7.0), thyroid
cancer (20/3.1), breast cancer (35/23.0), melanoma (12/4.5), bone cancer
(8/0.7), and brain tumors (9/3.9). A subgroup of 239 persons who reported
acute effects from fallout exposure showed even higher rates of cancer (33
cases of cancer at all sites observed compared with 7.1 expected cases).
The cancers reported were not medically confirmed and were likely to
have been overreported; Lyon and Schuman (Ly84) point out that the
female:male ratio was about 70% higher in this study than nationally,
suggesting overreporting of female cases, and that only 126 deaths from all
causes were reported, whereas at least 192 deaths from cancer would have
been expected.

Johnson's reliance on data gathered by volunteers appears to be a
weak point in his study. Machado et al. (Ma87) analyzed cancer rates
from the National Center for Health Statistics for the three counties of
southwestern Utah covered by the survey over the periods 1955-1980 for